Abnormal prostaglandin E2 production blocks myogenic differentiation in myotonic dystrophy.
The congenital form of myotonic dystrophy type 1 (DM1) is the most severe type of the disease associated with CTG expansions over 1500 repeats and delayed muscle maturation. The mechanistic basis of the congenital form of DM1 is mostly unknown. Here, we show that muscle satellite cells bearing large CTG expansions (>3000) secrete a soluble factor that inhibits the fusion of normal myoblasts in culture. We identified this factor as prostaglandin E2 (PGE(2)). In these DM1 cells, PGE(2) production is increased through up-regulation of cyclooxygenase 2 (Cox-2), mPGES-1 and prostaglandin EP2/EP4 receptors. Elevated levels of PGE(2) inhibit myogenic differentiation by decreasing the intracellular levels of calcium. Exogenous addition of acetylsalicylic acid, an inhibitor of Cox enzymes, abolishes PGE(2) abnormal secretion and restores the differentiation of DM1 muscle cells. These data indicate that the delay in muscle maturation observed in congenital DM1 may result, at least in part, from an altered autocrine mechanism. Inhibitors of prostaglandin synthesis may thus offer a powerful method to restore the differentiation of DM1 muscle cells.